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In This IssueBones Make EPO
PAGE 63
Rankin et al. show that osteoblasts produce erytropoetin (EPO) through an HIF-dependent
pathway. They find that modulation of the PHD/VHL/HIF pathway in osteoblasts is sufficient
to induce EPO in the hematopoietic microenvironment in bone, increasing the numbers of
erythroid progenitors and protecting mice from stress-induced anemia. Their findings reveal
osteoblasts as an important source of endogenous EPO and identify the PHD/VHL/HIF
pathway in osteoblasts as a potential therapeutic target for the treatment of anemia.
PTEN Weighs In on Tumor Suppression
PAGE 49
Garcia-Cao et al. show that overexpression of the tumor suppressor PTEN inmice results in an
altered, pro-energy burning metabolism at the organismal and cellular levels. The metabolicstate of PTEN-overexpressing cells represses glycolysis and glutaminolysis, pathways that are important for tumor cell growth.
Importantly, derepressing these pathways promotes cellular transformation, suggesting that the maintenance of a specific cellular
metabolic state may be important for preventing carcinogenesis.
COSA-1 Marks the Spot
PAGE 75
Out of the many double-stranded breaks formed during meiosis, only a few are processed to form crossovers (COs) between homol-
ogous chromosomes. Yokoo et al. now identify COSA-1, a metazoan-specific cyclin-related protein, as a factor that regulates both
number and distribution of COs in meiotic cells. COSA-1 identifies the subset of recombination intermediates that will mature into
COs and reveals a self-reinforcing mechanism that designates these sites. The ability to visualize CO formation in vivo provides novel
opportunities for investigating the mechanisms that promote and simultaneously limit CO formation on the same chromosome pair.
mRNA Trickles through the GAIT
PAGE 88
Translation of VEGF-A is repressed by the GAIT complex, but the repression is incomplete as a basal level of protein synthesis
persists. Using computational modeling to examine the mechanism underlying this ‘‘translational trickle,’’ Yao et al. predict the
involvement of an additional regulator. They identify the factor experimentally as EPRSN1, a truncated form of the GAIT component
EPRS that prevents binding of the GAIT complex to its target transcripts. Surprisingly, formation of EPRSN1 relies on insertion of
a poly(A) sequence within the EPRS-coding region to generate the truncated protein. Detection of this signature in other truncated
transcripts suggests a broader role for this posttranscriptional pathway in proteome diversification.
Small RNAs Heal Broken DNA
PAGE 101
Wei et al. find that small RNAs are generated upon the induction of double-stranded breaks (DSBs) inArabidopsis. They show that the
biogenesis of these damage-induced RNAs (diRNAs) requires ATR and multiple members of the RNAi pathway, including Dicer-like
proteins andArgonaute 2, and thatmutations in theseRNAi factors significantly reduceDSB repair efficiency. diRNAsare also induced
in human cell lines uponDNAdamage, pointing to a fundamental, conserved function for these small RNAs in theDSB repair pathway.
A Curveball in Membrane Folding
PAGE 137Using electron cryomicroscopy, Mim et al. visualize how endophilin, an N-BAR membrane-re-
modeling protein, bendsmembranes. Remarkably, the N-BAR lattices that assemble on bilayers
areheld togetherbynonspecific interactions,wheremembranecurvaturedependson thenumber
of bound protein dimers, rather than on orientation or conformation. The lattices can adopt
different geometries depending on the curvature of the membrane, suggesting that downstream
effectors are recruited through a mechanism that is based on steric selection rather than affinity.
Twist to Stretch to Fold
PAGE 113
Clare et al. use single-particle cryo-EM and computational analysis to trace the trajectory of
movements that the chaperonin GroEL undergoes upon ATP binding. The analysis reveals
how polypeptide substrates transition from initial binding to the chaperonin ring to encapsu-
lation within the folding chamber and suggests that domain twists during this transition may
stretch an unfolded or misfolded substrate, allowing it to refold into its native conformation.Cell 149, March 30, 2012 ª2012 Elsevier Inc. 1
BAR-ring Membrane Fission
PAGE 124
In examining the proteins involved in membrane fission, Boucrot et al. show that the insertion of
a protein domain comprised of an amphipathic helix into a membrane is sufficient to drive
complete fission. Interestingly, the fission reaction is limited by the presence of protein BAR
domains, which are known to recognize membrane curvature. Thus, the propensity for
amembrane to vesiculate can be regulated by a combinatory effect of specific protein domains.
Designer Niches
PAGE 159
To understand how specialized niche environments specify and maintain stem and
progenitor cells, Caldero´n and Boehm developed a modular system to generate artificial
thymopoietic environments in the mouse embryo. Individual and combinatorial ex-pression of select factors in this artificial niche reveal surprisingly simple rules for determining distinct myeloid or lymphoid lineage
precursors in the synthetic environment.
Wnt to Work at Adult Synapses
PAGE 173
Jensen et al. show that, in C. elegans, a Wnt ligand released from motor neurons binds muscle receptors and leads to the rapid
surface translocation of nicotinic receptors. The findings reveal an unexpected role for Wnt signaling beyond development and
provide insight into how synaptic plasticity is regulated in the adult nervous system.
Mid-Career Transition for Adult-Born Neurons
PAGE 188
Granule cells (GCs) in the dentate gyrus of the hippocampus mediate two distinct forms of memory: pattern separation, the ability to
distinguish between similar events, and pattern completion, the ability to recall a single event. Although the majority of GCs in the
dentate gyrus region are born early during development, a small number are generated throughout an animal’s life. Nakashiba
et al. now demonstrate that adult neurogenesis is required for functional memory and provide evidence that, as adult-born GCs
age, they switch from mediating pattern separation to pattern completion.
Aligning tRNA Copy Number and Codon Usage
PAGE 202
tRNA gene copy number and codon usage differ among divergent genomes but, to date, have not been correlated. Through the anal-
ysis of more than 500 genomes, Novoa et al. show that, when tRNA modifications are included in the analysis, a near perfect corre-
lation between codon usage and tRNA abundance emerges. These results suggest that the diversification of genetic code usage in
evolution was driven by differences in tRNA modifications.
A Bromo Bindome
PAGE 214
Bromodomains bind acetylated lysines in histones, a key event in the ‘‘reading’’ of epigenetic marks. Filippakopoulos et al. provide
a foundation for designing inhibitors for this emerging class of drug targets through a systematic biochemical analysis of their binding
preferences and a compendium of 29 crystal structures of human bromodomains.
Pinpointing Protein Isomerization In Vivo
PAGE 232Pin1 plays a protective role in mouse models of Alzheimer’s disease by regulating the isom-
erization of tau and reducing the formation of tau neurofibrillary tangles. Nakamura et al.
develop isomer-specific antibodies and demonstrate that the appearance of the cis form of
phospho-tau is associated with the earliest stages of Alzheimer’s disease. These findings
provide direct evidence for proline cis-trans isomerization of a protein in vivo.
Tales from the Crypt
PAGE 146
Powell et al. find that Lrig1, a negative regulator of EGFR/ErbB signaling, marks quiescent
intestinal stem cells (ISCs) at the base of the crypt that are distinct from proliferative Lgr5+
ISCs. The authors identify Lrig1 as a bona fide tumor suppressor and show that loss of
Lrig1 leads to advanced colon adenomas. These studies highlight the importance of finely
tuned ErbB signaling in the intestinal stem cell niche for controlling proliferation.Cell 149, March 30, 2012 ª2012 Elsevier Inc. 3
